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Clinical and hematological charecteristics of patients according to neutrophil
to lymphocyte ratio tertiles
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Objectıves: Diabetes mellitus is a chronic multisystemic disease associated with the-
development of speciﬁc long-term organ damage caused by microvascular
disease, which is referred to as diabetes complications. The frequency of cardiovascular
disease, including sudden cardiac death, ischemic heart disease, systolic or diastolic
heart failure, conduction system abnormalities, and arrhythmias is increased in diabetic
patients. Recently, several studies have suggested that the interval from the peak to the
end of the electrocardiographic T wave (Tp-e) may correspond to the transmural
dispersion of repolarization and that increased Tp-e interval and Tp-e/QT ratio are
associated with malignant ventricular arrhythmias and cardiovascular mortality.
Although ventricular repolarization was previously evaluated by using T wave and QT
interval measurements in patients with DM-1, the novel repolarization indexes Tp-e
interval and Tp-e/QT ratio have not been studied inDM-1 patients before. The aim of this
study was to evaluate repolarization dispersion measured from a 12-lead surface elec-
trocardiogram (including Tp-e interval and Tp-e/QT ratio) in patients with DM-1.
Methods: Study population:
Fifty patients with DM-1 (19.76.6 years) and 35 healthy controls (18.45.5 years)
were included. Detailed physical and echocardiographic examinations were performed
in all subjects. Maximum and minimum QT duration and Tp-e interval were measured
from the 12-lead electrocardiogram, and corrected for heart rate.QTdispersion andTp-e/
QT ratio were calculated. These parameters were compared between groups.
Results: Demographic, clinical, echocardiographic, and electrocardiographic data of
the sudy group are listed in Table 1. Corrected maximum QT interval and corrected
QT dispersion were signiﬁcantly increased in type 1 diabetes mellitus patients
compared to the controls (430.729.6 vs 412.626.4 and 49.322.9 vs 37.316.9
ms, p¼0.01 and p¼0.01, respectively). Novel ventricular repolarization indexes,
Tp-e interval and Tp-e/QT ratio were similar between groups (p>0.05).
Conclusıon: Our study revealed that when compared to the healthy controls, Tp-e
interval and Tp-e/QT ratio were similar in DM-1 over without cardiovascular disease.Table 1. Demograﬁc, clinical, electrocardiographic ﬁndings of the two groups
Patients with
DM-1 (n¼50)
Control group
(n¼35) P value
Age (years) 19.76.6 18.45.5 NS
Sex (females/males) 22/28 14/21 NS
BMI (kg/m2) 21.73.9 21.74.6 NS
Smoking n (%) 6 (12.0) 4 (11.4) NS
Systolic BP (mmHg) 104.211.6 102.78.6 NS
Diastolic BP (mmHg) 68.47.1 67.15.1 NS
Heart rate (beats/min) 85.910.8 82.59.3 NS
LV EDD (mm) 44.34.5 45.75.1 NS
Left atrial dimension (mm) 29.04.2 31.24.1 NS
LV mass index (g/m2) 80.319.7 80.319.9 NS
LV EF (%) 67.65.6 67.06.3 NS
Glucose (mg/dl) 140.518.3 88.59.8 <0.001
HbA1c (mg/l) 7.52.0 -
Disease duration (months) 73.8  63.2 -
QTmax (ms) 363.822.8 369.927.4 NS
cQTmax (ms) 430.729.6 412.626.4 0.01
QTmin (ms) 330.823.9 336.427.1 NS
cQTmin (ms) 379.428.6 375.327.8 NS
QTd (ms) 33.018.8 33.514.9 NS
cQTd (ms) 49.322.9 37.316.9 0.01
Tp-e (ms) 70.511.8 73.711.5 NS
cTp-e (ms) 83.615.0 82.010.7 NS
Tp-e/QT 0.190.03 0.200.03 NS
DM: Type 1 diabetes mellitus, BMI: Body mass index, BP: Blood pressure, LV EDD: Left
ventricular end diastolic diameter, LV: Left ventriculare, EF: Ejection fraction, QTmax: QT
maximum, cQTmax: corrected QT maximum, QTmin: QT minimum, cQTmin: corrected QT
minimum, QTd: QT dispersion, cQTd: corrected QT dispersion, Tp-e: transmural dispersion of
repolarization, cTp-e: corrected transmural dispersion of repolarization, NS Not signiﬁcant.
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Aim: Ventricular premature contractions (VPCs) are common entity encountered
in the clinical practice. Inﬂammation has recently emerged in the pathogenesis of
several cardiovascular disorders, including arrhythmias. The neutrophil-to-lympho-
cyte ratio (NLR) is a simple marker for assessment of inﬂammatory status. However,
there is little data regarding the association between the NLR in patients with VPCs.
Therefore, we aimed to evaluate the relationship between the NLR and VPC existence.
Methods: Two-hundred-and-four patients between 18 to 40 years old (mean age
28.27.4 years, 67% women) referred to cardiology clinic without structural heart
disease were enrolled in the study. Baseline clinical and echocardiographic variables
were obtained. All patients and controls’ complete blood counts and twenty-four hour
Holter recordings were analyzed.
Results: The NLR was higher in patients with VPC compared to patients without
VPCs (p<0.001). Patients were divided into 3 tertiles based on the NLR levels: 1.36
(1.31-1.40) in tertile 1, 1.92 (1.87-1.96) in tertile 2, and 2.96 (2.80-3.12) in tertile 3.
VPCs were signiﬁcantly higher among patients with upper NLR tertile, compared to
middle and lower NLR tertile groups (23 (0-812) vs. 10 (0-104) p<0.001 and 23 (0-
812) vs. 0 (0-1); p¼0.001, respectively). A positive correlation was observed between
VPC number, NLR and CRP (r:0.386, p<0.001 and r:0.142, p¼0.043; respectively).
After multivariate analysis, only the NLR remained signiﬁcant predictor of VPC
presence (Odds ratio: 3.039, 95% Conﬁdence interval (CI):1.343- 6.876, p¼0.008).
On Receiver–operating characteristic curve analysis a cut-off point of 1.80 for NLR
measured on admission had 71% sensitivity and 60% speciﬁcity in predicting VPC in
apparently healthy individuals (ROC area under curve: 0.683, 95% CI: 0.609-0.757,
p<0.001).
Conclusıon: The NLR is an inexpensive, readily available and reliable marker of
inﬂammation, which has an independent association with VPC presence.Variable
1.40)
n¼68
1.96)
n¼68
3.12)
n¼68 p value
Age (years) 28.7  7.7 28.1  7.4 27.9  7.1 0.792
Female sex (n, %) 45 (68%) 42 (64%) 43 (65%) 0.825
White blood cell count
(x103/mL)
7.54  1.25 7.67  1.49 8.23  1.28 0.007
Hemoglobin (g/L) 13.9  1.2 14.0  1.4 13.9  1.5 0.831
Platelet count (/mm3) 278  55 255  50 275  57 0. 025
C-reactive protein 0.32  0.17 0.34  0.20 0.33  0.17 0.869
Mean Heart Rate
(beats/min)
81  8 80  9 82  10 0.251
Maximum Heart Rate
(beats/min)
147  17 146  17 146  16 0.940
Minimum Heart Rate
(beats/min)
51  13 47  7 49  7 0.105
Ventricular premature
contractions*
0 (0-1) 10 (0-104) 23 (0-812) <0.001
Values are mean  SD or n (%). * stated as median (interquartile range)
Multivariate logistic regression analysis to assess predictors of ventricular
extra systole
Variables
Odds Ratio
(%95 Conﬁdence Interval) p value
Neutrophil/
Lymphocyte ratio
2.408 (1.553- 3.734) <0.001
C-reactive protein 2.350 (1.004-12.048) 0.306
Age 1.027 (0.987-1.068) 0.192
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